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Introduction
The number of people suffering from diabetes is rapidly increasing, calling for actions from the health care system and society [1] . If the primary preventive work is to be successful, it is essential to analyse the total risk profile in the general population, meaning that we also must consider socio-demographic and psychosocial aspects, and not only biological factors. Obesity, hypertension, hyperlipidaemia and hyperglycaemia have convincingly been shown to increase the risk of Correspondence: Jonas Lidfeldt, MD, Primary Health Care Center/FoUU-Council, University Hospital Lund, SE-221 85 Lund, Sweden. E-mail: jonas.lidfeldt@smi.mas.lu.se development of diabetes and cardiovascular disease. A combination of these factors increases the risk and has been named the metabolic syndrome, as defined by WHO [2] . Finding features of the metabolic syndrome at an early stage gives the opportunity to act in a timely manner to prevent or postpone diabetes by changes in life style [3, 4] . However, identifying factors other than biological factors linked to the metabolic syndrome is also of importance, but these aspects have been the topic in few reports only, especially concerning women.
The metabolic syndrome has been reported to be associated with low education [5] , social inequality [6] , social isolation [7] and psychosocial stress [8] . Dietary patterns [9] , physical activity [10] and alcohol habits [10±12] have also been linked to the metabolic syndrome. Cigarette smokers of both sexes have an increased risk of developing type 2 diabetes [13±15]. Most studies, however, have been limited by numbers of study subjects or in their approach and variety of factors included. To our knowledge, no study has strived to perform a total analysis considering most aspects of daily life in a geographically defined population. Therefore, the main objective of the present study was to perform a comprehensive analysis of the sociodemographic, psychosocial and biological factors, and their possible association with features of the metabolic syndrome in a geographically well-defined population of middle-aged women.
Patients and Methods

Subjects
The Women's Health in the Lund Area Study (WHILA) invited all women (n 10766; 96% being Caucasian) living in the Lund area of Southern Sweden by 1 December 1995, and who were born between 2 December 1935 and 1 December 1945, to a screening procedure taking place from 2 December 1995 until 3 February 2000. The screening programme included physical and laboratory examinations, and a questionnaire concerning physical activity, dietary habits, medical history, pharmacological treatment, family history (parents or siblings) of diabetes and hypertension, menopausal status, smoking and alcohol habits, education, household and working status, physical, social and mental well-being (Quality of life), and subjective physical and mental symptoms.
The women were identified through a population register comprising all inhabitants. Informed consent was obtained from all participants, and the ethics committee at Lund University approved the study.
Features of the Metabolic Syndrome
The physical examination included measurements of body weight, height, minimal waist and maximal hip circumference (WHR). Body mass index (BMI) was calculated as kg/m 2 . Blood pressure was measured twice in the right arm after 15 min rest in the seated position using a mercury sphygmomanometer with the cuff size adjusted to the circumference of the arm. Korotkoff phase V was taken as the diastolic blood pressure. The average of two recordings, measured to the nearest 2 mmHg, was the blood pressure used for statistical calculations. Random blood glucose and non-fasting serum levels of triglycerides were measured with a Cholestech LDX instrument (Cholestech Corporation, Hayward, CA, USA) on capillary whole blood. The reason for using non-fasting samples was to be able to perform the screening at any time of the day. The cut-off values for positive screening were: capillary blood glucose ! 8.0 mmol/l, serum triglycerides ! 2.3 mmo/l, BMI ! 30 kg/m 2 , WHR ! 0.90, and blood pressure ! 160 and/or 95 mmHg. Furthermore, pharmacological treatment for hypertension or hyperlipidaemia, or a family history of diabetes were included as screening variables. Subjects in the positive screening group fulfilled one or more of these eight criteria.
Bone Density
Wrist bone mineral density was measured by means of dual energy X-ray absorptiometry (Osteometer DTX 200; Medi-Tech A/S, Rodovre, Denmark) and expressed as standard deviations from young healthy women (T-score). A phantom was used for the daily calibration of the instrument. The WHO standard was used to define patients with osteopenia and osteoporosis [16] .
Perimenopausal Status
Based on perimenopausal status, the population was divided in three groups; premenopausal (PM), postmenopausal with hormone replacement therapy (PMT) and postmenopausal without hormone replacement therapy (PM0). Menopause was defined as a bleed-free interval of at least 12 months.
Lifestyle Factors
Self-reported leisure-time exercise was assessed into five levels. The subjects summarized the duration, frequency and intensity of the activity performed per week during the last year, e.g. walking, jogging, running,
swimming, playing tennis, dancing, indoor workout, skiing, outdoor work, but also household work and gardening. The first level (n 76, 1.1%) corresponded to having hardly any activity, the second (n 315, 4.6%) to < 30 min/week of jogging and equivalent activities, the third (n 3532, 51.9%) included 30±60 min/week, the fourth (n 2605, 38.3%) > 60±120 min/week and the fifth level (n 277, 4.1%) > 120 min/week of corresponding activities. The subjects were lastly divided into two groups whether they performed 60 min/week or > 60 min/week of leisure-time activities. Dietary habits were based on four questions with three sub-levels from unhealthy to healthy pattern, regarding fat, fibres, fruits/vegetables and sweets/carbohydrates. Women with a healthy intake of fat had low total consumption of fat, especially animal fat, but relatively more vegetable oil, low-fat milk and meat, often fish, seldom sausages, bakeries and whipped cream. Healthy intake of fibres included high total consumption, often bread and cereal with a high percentage of fibres, potatoes and fruits. Healthy intake of fruits/vegetables meant high total daily consumption of both fruits and vegetables. Healthy pattern regarding sweets meant hardly ever using extra sugar, eating sweets, cookies and other bakeries. All subjects answered the four basic questions on diet and 40% of these were randomly selected to answer a validated detailed food questionnaire [17] that ensured that the basic questions discriminated between unhealthy and healthy diet. Women defined to have healthy dietary habits (n 1596, 23.5%) were those indicating a healthy pattern on at least three out of the four basic questions and with none of the four questions indicating an unhealthy pattern.
Finally, the group of women defined to have the healthiest life style (n 775, 11.4%) were those who both performed > 60 min/week of intense leisure-time exercise and had healthy dietary habits.
Subjects unable to exercise as a result of illness or injury were identified.
Alcohol and Smoking Habits, Socio-demographic Factors and Subjective Health
Alcohol intake was defined as the weekly consumption of wine, beer and spirits converted into grams of alcohol. Twelve grams of alcohol equalized one drink. From the figures on total weekly grams of alcohol consumption, the women were divided in four categories: no consumption 83 grams/week, 84±167 grams/week, and ! 168 grams/week [18] .
Smoking was categorized by the lifetime consumption of pack years. One pack year correspond to a consumption of 20 cigarettes per day for 1 year. The subjects were divided in three categories: never smokers (< 1 pack/ year), past smokers and current smokers (! 1 pack/year for both). Past smokers were those who had stopped smoking ! 1 month prior to the study.
Household included women living single or with a partner.
Education was categorized into three levels: comprehensive school (in total 7 years), upper secondary school (in total 9 years) and university degree, according to the highest level of education stated by the respondent.
Working status referred to the subjects relation to the labour market: full time, part time, and a third group of subjects being unemployed, long-term sick listed or with a disability pension.
Physical activity at work during the last year was categorized into low, moderate and high physical intensity at work. Low referred to sedentary (white collar) work, moderate to mostly walking but not lifting heavily and high to work with a high degree of walking and lifting. Those without work during the last year were asked to categorize their work at home.
The Gothenburg Quality of Life instrument (GQL) was used to measure subjective health [19] . This instrument refers to the WHO definition of health, and divides the subjects perception of symptoms into social, physical and mental well-being. Altogether 19 topics on quality of life were estimated on a seven-step score from`very bad' (1) to`excellent, could not be better' (7). Also, 19 physical and 10 mental symptoms were listed to be answered with a yes or no, whether the woman had been troubled by any of the symptoms during the last 3 months or not. The different variables have been presented thoroughly elsewhere [20] .
Statistics
Calculations were performed using SPSS 10.1. Values are given as median (range). The chi-square test was used to analyse differences in proportions regarding categorical variables. Differences between groups regarding continuous variables were analysed using the Kruskal±Wallis test and Mann±Whitney U-test, applying a Bonferroni correction for multiple comparisons. Sociodemographic and psychosocial variables that in bivariate analyses were associated with being positive screened for features of the metabolic syndrome on a < 0.1 significance level were entered into a multiple logistic regression model. A forward conditional procedure was performed, controlling for age, bone density, perimenopausal status, family history of hypertension (significant biological factors besides those included in the screening criteria) and inability to exercise. P-values < 0.05 were considered statistically significant.
Results
Altogether 6805 (63.2%) women aged 56.1 years (50.1± 64.1 years) fulfilled the screening procedure, 3535 with a positive and 3270 with a negative screening. Women in the positive screening group were older (p < 0.001) and bivariate analyses showed BMI, WHR, SBP and/or DBP, serum triglycerides, and blood glucose to be higher according to the inclusion criteria (p < 0.001 for all) (table 1). In this group, 19.2% had a family history of diabetes, 27.9% pharmacological treatment for hypertension and 3.4% for hyperlipidaemia. The positive screened women had higher bone density expressed as t-score (p < 0.001), fewer had osteoporosis (p < 0.001), more were postmenopausal without hormone replacement therapy (PM0) (p < 0.001) and more had a family history of hypertension (p < 0.001) (table 1) .
Leisure-time physical activities and dietary habits differed, with more women having a healthy lifestyle in the group with negative screening outcome (p < 0.001) (table 2). In the positive screening group, there were more women unable to exercise (p < 0.001) and more non-drinkers, while in the negative screened group more were low consumers of alcohol (p < 0.001). No difference was seen in smoking habits and concerning household status. Among women with a positive screening, the educational level was lower (p < 0.001), fewer worked full time, more were unemployed or sick listed (p < 0.001) and more women had a work dominated by high physical activity, but fewer with moderate intensity (p < 0.001). Women with positive screening had lower physical quality of life and a higher sum of subjective physical symptoms (p < 0.001 for both) (table 2).
Multiple Logistic Regression Analysis
In the model for multiple regression analysis, all sociodemographic and psychosocial factors from the bivariate analyses were entered, controlling for age, bone density, perimenopausal status, family history of hypertension and inability to exercise (table 3) .
There was a positive association between comprehensive (OR 1.62, 95% CI 1.41±1.87) and upper secondary (1.40, 1.24±1.57) school, low physical quality of life (1.41; 1.23±1.61) and high sum of subjective physical symptoms (1.06; 1.04±1.08) and one or more of the eight features of the metabolic syndrome, while high leisure-time exercise and healthy diet (0.84, 0.71±0.99) and low ( 83 g/week) (0.71, 0.63±0.81) and moderate (84±167 g/week) (0.78, 0.65±0.93) alcohol consumption were negatively associated. If the group with positive screening was defined as having at least two features of the metabolic syndrome, the results in the multiple logistical regression analysis gave similar odds ratios for the different significant socio-demographic and psychosocial factors. The same results were achieved with an alternative criterion, obligating the simultaneous presence of positive screening for blood glucose, WHR and BMI (data not shown).
Discussion
The metabolic syndrome is closely related to diabetes, and this study contributes with new understandings by exploring several important associative sociodemographic and psychosocial factors among middleaged women.
Weight gain is an increasing problem globally and continues although probably most people are aware of the health-related risks. Moreover, weight reduction and increased physical exercise have, at least in interventional studies, been confirmed to lower the diabetes incidence in subjects with impaired glucose tolerance [3, 4] . In spite of this quite overwhelming knowledge, one must ask why people do not behave accordingly. One reason might be that the information and guidance is usually not adapted to the individuals' circumstances. Therefore, may be only those already with qualifications near to ideal are able to further change their life style, leaving the vast majority of the population unaffected.
In this study, we found a lower risk of having features of the metabolic syndrome among women with a healthy life style, i.e. high intensity of leisure-time exercise and healthy dietary habits, which is in line with other studies [10, 21] . Low consumption of alcohol has been reported to reduce cardiovascular risk factors [22±24], which is supported by this study in which subjects with an intake of 167 grams of alcohol per week had a lower risk of having components of the metabolic syndrome. Smoking, however, showed a non-significant pattern and seemed to contradict previous results, showing an increased risk of diabetes among cigarette smokers [13, 14] .
Low education was a risk indicator for features of the metabolic syndrome in this study and confirms the results previously presented by Wamala et al. [5] in 300 women aged 30±65 years living in Stockholm, Sweden, but that performed analysis was not able to present significance in multiple comparisons. Low education per se will not cause diabetes, but may influence the attitude towards life style changes and possibly contributes to obesity, which may explain low physical quality of life and the high sum of subjective physical symptoms. There is obviously no direct link between physical and mental problems in these cases. It can only be speculated upon that mental symptoms were not affected in women with as yet no distinct signs of diabetes. Other studies have suggested that repeated activation of central nervous stress centres, through hypothalamic activation and elevated cortisol, may be involved in the pathogenesis of abdominal obesity and metabolic abnormalities [25, 26] . To better validate the results on physical, social and mental aspects in the present population, longitudinal studies will follow.
Neither working status nor physical activity at work was associated with features of the metabolic syndrome in the multiple regression analysis. One could have expected that women being unemployed, sick listed or with disability pension would, on account of physical inactivity or concurrent diseases, have an increased risk. The same with working status, knowing that women with high physical intensity at work had lower degree of educational level (data not shown). In the latter case, the results indicate that the level of education is a more important discriminating factor than the physical intensity at work.
Taken together, the implication of the results brings new questions. Can some of the associations with the metabolic syndrome be explained by personality traits? Is it that certain characteristics of personality, or a lack of talent, results in lower education and a person who will be more vulnerable to develop diabetes and other related diseases? If that is a contributory factor, the focus on health prevention must change somewhat.
There are some important limitations of the study. First, this is a cross-sectional study, only providing information about associations but not causality between some of the variables presented. Furthermore, we did not use the strict definition of the metabolic syndrome by the WHO [2] , but a screening procedure previously shown to be effective in disclosing diabetes [27] . Finally, the life-style variables must be considered sufficient to explore women with healthy behaviours, although based on somewhat limited figures on dietary intake or physical achievement.
In summary, this study showed an increased risk of features of the metabolic syndrome among middle-aged women with low education, low physical quality of life and a high sum of physical symptoms, while healthy life style, and low and moderate alcohol consumption were associated with a lower risk. The results indicate that the primary prevention should not only consider biological risk factors, but must also take socio-demographic and psychosocial conditions into consideration in order to identify persons at high risk for diabetes and cardiovascular disease. 
